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Abstract
Background: Physicians receive little education about unhealthy alcohol use and as a result
patients often do not receive efficacious interventions. The objective of this study is to evaluate
whether a free web-based alcohol curriculum would be used by physician educators and whether
in-person faculty development would increase its use, confidence in teaching and teaching itself.
Methods: Subjects were physician educators who applied to attend a workshop on the use of a
web-based curriculum about alcohol screening and brief intervention and cross-cultural efficacy. All
physicians were provided the curriculum web address. Intervention subjects attended a 3-hour
workshop including demonstration of the website, modeling of teaching, and development of a plan
for using the curriculum. All subjects completed a survey prior to and 3 months after the workshop.
Results: Of 20 intervention and 13 control subjects, 19 (95%) and 10 (77%), respectively,
completed follow-up. Compared to controls, intervention subjects had greater increases in
confidence in teaching alcohol screening, and in the frequency of two teaching practices – teaching
about screening and eliciting patient health beliefs. Teaching confidence and teaching practices
improved significantly in 9 of 10 comparisons for intervention, and in 0 comparisons for control
subjects. At follow-up 79% of intervention but only 50% of control subjects reported using any part
of the curriculum (p = 0.20).
Conclusion: In-person training for physician educators on the use of a web-based alcohol
curriculum can increase teaching confidence and practices. Although the web is frequently used for
disemination, in-person training may be preferable to effect widespread teaching of clinical skills like
alcohol screening and brief intervention.
Background
Practice guidelines of leading professional societies rec-
ommend alcohol screening and behavioral counseling
interventions in primary care settings [1-3]. Valid, brief,
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unhealthy alcohol use in primary care settings[4], and
brief interventions by physicians can reduce drinking and
improve health outcomes when delivered to primary care
patients with unhealthy alcohol use [5-8]. However,
unhealthy alcohol use in primary care is often unrecog-
nized and untreated, as reported in studies performed
well after research demonstrating efficacy and national
guidelines were published [9-14]. Although physicians
recognize their responsibility in identifying and address-
ing alcohol problems [15], it often does not occur using
effective patient-centered techniques [16]. Physician
avoidance of and discomfort with brief alcohol coun-
seling have been identified as important barriers [17].
Physician education can improve screening and brief
intervention skills resulting in decreased patient drinking
[7,18-22]. Some education and training programs aimed
at improving physician attitudes and clinical practice
around substance abuse issues have been effective [23-
32]. However, despite the existence of numerous curricula
[33], they are not being widely used [34]. Only half of
internal medicine residency training programs have train-
ing on initial diagnosis and management of substance use
disorders [34].
Web-based training can be an innovative and efficient way
to connect with many individuals, while allowing learn-
ing at a convenient time for the learner. Adult learning
principles [35] suggest that physicians' use of information
sources outside the local sphere, such as journals, confer-
ences, and the Internet, are essential to the enhancement
and acceleration of information diffusion throughout the
medical community. Although journals and books are the
most common mechanism by which research findings are
disseminated, they are not always read by practicing phy-
sicians [36]. The Internet can provide flexible, adaptable,
tailored and sustainable access to current information
[37-41] allowing for self-directed and individualized
learning. Physicians have come to rely on the Internet for
accessing clinical information [42] and for continuing
medical education (CME) [43]. Internet-based CME has
been shown to improve physician knowledge and change
physician behavior [44-48]. However, little data is availa-
ble on the use of web-based curricular materials by physi-
cian educators or the effectiveness of faculty development
programs aimed at increasing physician use of the Inter-
net curriculum resources. Further, although the train-the-
trainer model is an efficient and widely accepted mecha-
nism of curriculum dissemination, it is not known
whether and to what degree such efforts enhance physi-
cian use of web-based curriculum tools.
To enhance dissemination of alcohol skills training to
physicians, we developed an easily transportable curricu-
lum that meets the general requirements of successful
web-based courses [49] and adult learning theories [35]
that could be actively distributed, easily integrated into
existing curricula and used by internal medicine faculty
educators. In this study, we tested whether in-person fac-
ulty development training is associated with a) use of a
free web-based Alcohol Clinical Training (ACT) curricu-
lum among physician educators, b) increased alcohol-
related teaching confidence, and c) increased specific alco-
hol-related teaching practices.
Methods
The ACT curriculum
The Alcohol Clinical Training (ACT) curriculum is a feder-
ally funded, web-based curriculum created specifically for
general internist educators to teach improved clinical and
communication skills (screening, assessment and brief
intervention) important in addressing unhealthy alcohol
use in primary care settings. The ACT curriculum is based
on the U.S. National Institute on Alcohol Abuse and Alco-
holism (NIAAA) Helping Patients Who Drink Too Much: A
Clinician's Guide [50]. With a special focus on health dis-
parities, curricular topics include the spectrum of alcohol
use, selected health consequences of alcohol use, epide-
miology of unhealthy alcohol use, alcohol problems fre-
quently missed, effects of physician culture on doctor/
patient communication, screening, and brief intervention.
The ACT curriculum was developed by and for general
internists and is designed for teaching faculty, residents
and medical students in a variety of teaching settings
including small group conferences and large group didac-
tic sessions. It consists of PowerPoint slides with case-
based video vignettes, as well as speaker notes and audio,
and learner evaluation materials. The curriculum is
designed to be flexible and modifiable (i.e. slide content
can be changed and videos are available as streaming or
downloadable files) and can be taught using all the com-
ponents together in a 3 hour workshop or by using vari-
ous components separately in 45 minute sessions (i.e.
preclinic conference or attending rounds).
Pilot studies
Pilot testing was conducted to fine tune the Alcohol Clin-
ical Training (ACT) curriculum based on input from learn-
ers in real practice settings caring for diverse
(economically and culturally) patient populations. Pilot
testing was performed with 3 types of physicians includ-
ing residents in internal medicine, practicing community
clinicians, and faculty physician educators.
Study design
In this controlled educational study, we analyzed baseline
and 3-month follow-up survey data collected from appli-
cants to a satellite workshop conducted at an American
College of Physicians (ACP) national meeting. The studyPage 2 of 9
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Medical Center.
Subjects were physician educators in the U.S. who applied
to attend a workshop on the use of the web-based ACT
curriculum. The workshop was advertised on the ACP
website and newspaper and via electronic mail to mem-
bers of several medical professional organizations (e.g.
Society of General Internal Medicine, Association of Pro-
gram Directors in Internal Medicine). The workshop was
limited to 20 participants to facilitate an interactive for-
mat and because workshop space and resources were lim-
ited. Due to this limitation, the first 20 eligible applicants
were invited to attend the workshop (intervention sub-
jects), while all eligible applicants who applied after the
workshop filled were asked to enroll as control subjects
(to complete assessments and have access to the curricu-
lum website but not attend the workshop). The control
group was limited by the number of additional applica-
tions received, beyond the 20 accepted for the workshop.
When intervention subjects attended the workshop, con-
trol subjects were sent a letter including a description of,
and web address for, the online ACT curriculum [51].
Upon completion of the study, intervention subjects
received reimbursement up to $500 for travel costs or a
$500 honorarium for completing the baseline assess-
ment, attending the workshop and completing the 3-
month follow-up survey; control subjects received $100
for completing the baseline assessment and 3-month fol-
low-up survey. All subjects provided informed consent.
Faculty development workshop
The workshop consisted of 3 hours of in-person, interac-
tive teaching on the effective use of the ACT curriculum,
including demonstration of navigating and using website
materials, modeling of teaching by expert faculty, and cre-
ating an individual action plan: a teaching project focused
on using the ACT curriculum within 2 months of the
workshop. Participants were required to develop an
action plan objective, and to identify the target audience,
setting, available resources, potential barriers, and plan
for evaluation. Attendees received continuing medical
education credits from Boston University.
Assessments
Both intervention and control subjects completed base-
line surveys with their applications to attend the work-
shop. Follow-up surveys were mailed to all subjects 3
months after the workshop. Because up to 5 months sep-
arated completion of the baseline survey and workshop
attendance, intervention subjects repeated the baseline
survey directly preceding the workshop to assess whether
baseline results changed (e.g. due to secular trend or in
response to being selected to attend the workshop) (Fig-
ure 1: Participation Summary).
Baseline surveys included questions on respondent char-
acteristics such as: demographics (gender, race, ethnicity,
first language [English: yes/no], age, number of fluent lan-
guages other than English), residency completion year,
primary teaching settings and expertise in the diagnosis
and management of alcohol problems (yes/no) with any
affirmative response to "Do you have expertise in the diag-
nosis and management of alcohol problems through:
American Society of Addiction Medicine (ASAM) certifica-
tion, past faculty fellowship(s), practice in an addictions
specialty setting or other specified being counted as sub-
stance abuse "expertise"." Additionally, baseline surveys
assessed the settings in which subjects had taught about
alcohol problems (i.e., resident conferences/seminars,
medical student courses or conferences, continuing medi-
cal education (CME) courses, grand rounds, morning
report, inpatient attending rounds, teaching while provid-
ing clinical care, other). Note that although the term
"unhealthy alcohol use" better encompasses the spectrum
of use of clinical interest than the term "alcohol prob-
lems," we use the latter in describing our methods and
results because it was the term in use at the time of the
study (consistent with the contemporaneous NIAAA
guideline) [52].
Based on work by D'Onofrio and colleagues [21], the sub-
jects were asked at both baseline and follow-up to rate, on
Participation SummaryFigure 1
Participation Summary.
33 subjects were assigned  
Intervention  
20 subjects 
Control 
13 subjects 
35 completed Baseline Surveys received 
2 Excluded: 1 not US based; 1 Refused control group
Follow-Up Survey  
(at 3-months)
19 Completed 
Follow-Up Surveys
Received 
1 unable to contact 
Baseline repeated 
Workshop
Follow-Up Survey  
(at 3-months)
Baseline Survey
10 Completed 
Follow-Up Surveys
Received 
3 unable to contact Page 3 of 9
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"not at all" to "very") and specific teaching practices (from
"rarely" to "always") in the following 5 domains: alcohol
screening, assessment of readiness to change, counseling
about alcohol problems, eliciting patient health beliefs,
and assuring patients that they are understood [21] Fol-
low-up surveys assessed which components (slides, notes,
audio, any, none) and in which settings the ACT curricu-
lum was used in the prior 3-months. Intervention subjects
were provided a copy of their action plan and asked how
much of it had been completed (none, some, or all).
Outcomes
The primary outcomes are baseline to follow-up change in
self-reported teaching confidence (5 domains) and spe-
cific teaching practices (5 domains). Secondary outcomes
included curriculum use, type of teaching settings, and
frequency of alcohol-related advice sought. Degree of
action plan completion was an outcome for intervention
subjects only.
Statistical analyses
All data was analyzed with SAS/STAT software, Version
8.2 [53]. Initial analyses consisted of descriptive statistics
(means, standard deviations, medians, interquartile
ranges, and proportions). Comparisons were performed
with 2 sample t-tests for continuous variables and chi
square tests for categorical variables. Reported p-values
are two-tailed, and a p-value less than 0.05 was considered
statistically significant.
For the primary outcomes, we compared mean change
from baseline to follow-up (calculated as follow-up score
minus baseline score) in the 5 domains of teaching confi-
dence and 5 domains of specific teaching practices both
between and within groups. We also compared between-
group differences in secondary outcomes. Lastly, for inter-
vention subjects, we compared responses on the baseline
application to those from the pre-workshop repeat base-
line surveys.
Results
Of the 35 physicians who completed baseline surveys, 1
was not U.S.-based and 1 refused to participate in the con-
trol group; thus 33 were enrolled (Figure 1). Of 20 inter-
vention and 13 control subjects, 19 (95%) and 10 (77%),
respectively, completed follow-up. There were no statisti-
cally significant differences in baseline characteristics by
group (Table 1) including self-reported counseling and
teaching others to counsel patients with alcohol problems
regarding their alcohol use. One subject was missing all
baseline data, with the exception of gender.
Of the 5 domains of teaching confidence and the 5
domains of specific teaching practices evaluated, com-
pared to controls, intervention subjects increased signifi-
cantly more in their confidence in teaching alcohol
screening (mean change, intervention + 1.24 vs. control +
0.11, p = 0.006) and in the frequency of teaching about
alcohol screening (mean change, intervention +0.56 vs.
control -0.56, p = 0.02) (Table 2). Intervention subjects
also increased significantly more than controls in the fre-
quency of teaching learners to elicit patient health beliefs
(mean change, intervention +0.81 vs. control -0.33, p =
0.03). Within group changes from baseline to follow-up
in teaching confidence and frequency of specific teaching
practices were significant for 9 of the 10 comparisons in
intervention subjects, and 0 of the 10 comparisons in con-
trol subjects. The intervention subjects' pre-workshop
repeat baseline surveys significantly increased compared
with the baseline survey in only 1 domain – confidence in
teaching to assure patients that they're understood, which
did not fully explain the difference between baseline and
follow-up scores (baseline to preworkshop repeat base-
line mean change +0.51 vs. baseline to follow-up mean
change +1.47).
Table 1: Characteristics of the 33 enrolled physician educators
Intervention Group (N = 20)† Control Group (N = 13) p-value
Male (%) 79 62 0.43
Race (%) 0.85
Asian 37 31
Black/African American 11 8
White 37 54
Other 16 8
Hispanic (%) 5 8 1.00
English First Language (%) 58 54 1.00
Has Substance Abuse Expertise (%) 50 54 1.00
Mean Age 41 45 0.14
Mean # Fluent Languages 2 1 0.37
Mean # Years Since Residency 10 11 0.56
†1 subject missing on all characteristics except genderPage 4 of 9
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vention subjects than control subjects, though the differ-
ence was not significant (79% vs. 50%, p = 0.20) (Table
3). The most commonly used component of the curricu-
lum was the slides, whereas use of the audio component
was nearly nonexistent.
Although not intended for this purpose, the curriculum
was used for self-learning by the majority of subjects
(71%) with no difference between intervention and con-
trol groups (Table 4). For teaching, the curriculum was
used in a variety of settings, the most common of which
were while providing clinical care (61%) and resident
teaching conferences (43%).
Among intervention subjects, 84% (16/19) completed at
least part of their action plan including 8 participants who
completed their entire action plan. Two of the three inter-
vention subjects who did not complete any of their action
plan also did not use any part of the curriculum.
Discussion
In-person training for physician educators on the use of a
web-based Alcohol Clinical Training (ACT) curriculum is
associated with increases in confidence in teaching about
alcohol screening and specific teaching practices – more
frequent teaching about alcohol screening and eliciting
patient health beliefs. Given the small sample size, non-
significant increases are also noteworthy, including the
increases associated with in-person training in confidence
in teaching about assessment of readiness to change and
assuring patients that they are understood, and more fre-
quent teaching about assessment of readiness to change
and counseling about alcohol problems. Also notable are
the within-group findings demonstrating that interven-
tion group confidence and teaching frequency increased
significantly in 9 of 10 comparisons, which were not a
result of improvements prior to the workshop. In compar-
ison, the control group never improved significantly, and
in fact, worsened in some cases. These findings suggest
that in-person training of, and not only access to, this
web-based curriculum can lead to improvements in alco-
hol-related teaching confidence and practice.
Table 2: Baseline to follow-up change in 5 domains of teaching confidence and specific teaching practices
Intervention (N = 18)† Control (N = 9)† Between- group p-value
Teaching confidence§
Alcohol screening + 1.24** + 0.11 0.006
Assessment of readiness to change + 1.00** + 0.11 0.06
Counseling about alcohol problems + 1.18** + 0.44 0.12
Eliciting patient health beliefs + 1.29** + 0.67 0.23
Assuring patients that they are understood + 1.47** + 0.56 0.07
Specific teaching practice frequency¶
Alcohol screening + 0.56* - 0.56 0.02
Assessment of readiness to change + 0.44 - 0.44 0.09
Counseling about alcohol problems + 0.67* - 0.22 0.08
Eliciting patient health beliefs + 0.81** - 0.33 0.03
Assuring patients that they are understood + 0.94* + 0.11 0.18
*p < .05; **p < .01; in within-group comparisons of baseline to follow-up change
†Baseline data were missing for one subject with follow-up data in each group (1 of 19 in the intervention group and 1 of 10 in the control group)
§5-point Likert scale, where 1 = Not at all Confident and 5 = Very Confident
¶5-point Likert scale, where 1 = Rarely and 5 = Always
Table 3: Proportion with curriculum use at follow-up
Intervention Group (N = 19) N (%) Control Group (N = 10) N (%) p-value
Any curriculum use 15 (79) 5 (50) 0.20
Slide Use 11 (58) 4 (40) 0.17
Notes Use 7 (37) 2 (20) 0.26
Audio Use 0 (0) 1 (10) 0.39
Video Use 3 (16) 1 (10) 1.00Page 5 of 9
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tors who had in-person training used the curriculum.
Even among those without in-person training, a substan-
tial proportion of subjects reported using the web-based
curriculum. Although physicians used the curriculum,
none used the audio portion and very few used the video
portion. While the curriculum was used for its intended
purpose, as an education tool, surprisingly, it was most
commonly used for self-study, even by educators self-
selected as having an interest in teaching about alcohol.
Curricular topics for generalist physician educators are
expanding in number and scope while residency duration
remains the same. Considering the ineffectiveness of med-
ical residency programs in training for alcohol screening
and management [34,54], target audiences for this curric-
ulum include both the physicians who will use the curric-
ulum to train others, and physicians being trained. The
intent of developing and making this alcohol education
curriculum available is to provide faculty with a variety of
educational materials (i.e. video, slides) that they can take
"off the shelf," modify if desired and use in a variety of set-
tings.
The ACT curriculum was developed by and for the same
group – general internists. This approach is in keeping
with the emphasis on specialty specific teaching in physi-
cians' (adult) learning principles. This approach uses the
internist teacher as a role model with credibility specifi-
cally applicable to the learner's specialty [55].
Diffusion of alcohol skills training is enhanced or
impeded by fundamental characteristics of the training
mechanism, such as its complexity and accessibility [56].
Many previously created alcohol curricula for physicians
are less easy to access, less tailored to their audiences, and
less focused. In the 1990s, NIAAA developed two multi-
module curricula, which include materials available for
purchase on diskette [57-59]. The Project ADEPT (Alcohol
and Drug Education for Physician Training) curriculum is a
comprehensive substance abuse curriculum for primary
care physicians, which includes 7 modules, each with
approximately 300 pages of instructional material. Several
other non-web-based curricula are similarly lengthy, rang-
ing from 9-hour sessions to 4-day workshops, and often
address substance abuse in general, rather than being
alcohol-specific, despite the fact that guidelines recom-
mend universal screening for alcohol, but not other drugs.
Many require payment or are no longer available. On the
other hand, web-based materials are more easily availa-
ble, and evaluations of web-based physician education
have shown significant changes in both non-behavioral
measures (e.g. knowledge, attitude, confidence and satis-
faction) [44,45,60] as well as behavioral changes [61,62]
that impact patient care [44]. With the increasing number
of physicians using the Web for continuing medical edu-
cation [42], it is not surprising that a number of organiza-
tions are making curricula available on the web. The
NIAAA's Helping Patients Who Drink Too Much: A Clini-
cian's Guide, upon which the ACT curriculum is based, is
freely available on the Web and in print [50], however, it
does not include the audio, video or evaluation features
offered with ACT. Project Cork, Clinical Tools, Inc., the
University of Florida Division of Addiction Medicine, and
likely others, also provide Internet-based alcohol curric-
ula, some of which are focused on screening and brief
intervention and are geared toward physicians in general
[63,64] while unlike any others, the ACT curriculum is
specifically tailored to internist educators.
Several important limitations of this study evaluating the
ACT curriculum should be considered. The small sample
size makes it difficult to identify differences between
groups and caution must be exercised when interpreting
the results of non-significant findings. However, some
results did reach significance. Second, the nonrand-
omized nature of the study could have led to confound-
ing. For example, because enrollment in the intervention
group was based on early workshop application, interven-
tion subjects might have been more highly motivated
Table 4: ACT curriculum teaching settings at follow-up
Intervention Group (N = 18†) N (%) Control Group (N = 10) N (%) p-value
For my own learning 14 (78) 6 (60) 0.42
Resident teaching conferences 9 (50) 3 (30) 0.43
Medical student teaching conferences 7 (39) 1 (10) 0.19
Continuing Medical Education courses 0 (0) 0 (0) N/A
Grand rounds 2 (11) 0 (0) 0.52
Morning report 5 (28) 1 (10) 0.37
Inpatient attending rounds 9 (50) 1 (10) 0.04*
Teaching while providing clinical care (e.g., precepting) 12 (67) 5 (50) 0.44
Other 2 (11) 0 (0) 0.52
*p < .05
† Data missing for 1 subjectPage 6 of 9
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both groups were highly motivated since they all applied
to attend a workshop that involved a considerable time
commitment. Further, selection bias could lead to diffi-
culty generalizing these results from this group of physi-
cian educators volunteered to travel to attend a course to
a representative sample of physician educators. Neverthe-
less, our original intention was to study physicians with
an interest in alcohol use and not to generalize beyond
that population. Further, it is possible that the workshop
learners considered the workshop instructors to be opin-
ion leaders or field experts. Relatedly, subjects' specific
teaching practices were not directly measured; as such it is
possible that some of the findings may be attributed to
social desirability bias, reporting favorable behaviors to
researchers evaluating the course they attended.
Despite these limitations, these study results suggest that
posting a Web-based curriculum tailored for internist edu-
cators can lead to its use, and to improvements in teaching
confidence and frequency of teaching practices that are
further improved when the curriculum is demonstrated in
person. Furthermore, although intended for use by educa-
tors to train others, such a curriculum can be used for self-
study. More sophisticated enhancements, such as audio
and video components, might require more substantial
faculty development efforts, and additional research is
needed on both how to better disseminate these curricula,
and on practice and patient-level outcomes. Nonetheless,
this educational tool has the potential, perhaps in con-
junction with other efforts [65,66], to improve clinical
practice in an area recognized as needing substantial
improvement [9].
Conclusion
Leading professional societies recommend that alcohol
screening and behavioral counseling interventions be
implemented in primary care settings. But physician edu-
cation to support this implementation has not been effec-
tively or widely disseminated. This study demonstrates
that a free web-based alcohol clinical training curriculum
will be used by physician educators and that in-person
training on the use of the curriculum can further increase
teaching confidence and practices.
Competing interests
The author(s) declare that they have no competing inter-
ests.
Authors' contributions
DPA and RS led the creation of the study concept and
design. All authors made substantial contributions to
acquisition, analysis and interpretation of data and were
involved in drafting and revising the manuscript for
important intellectual content. All authors have read and
approved the manuscript for publication.
Acknowledgements
The authors appreciate the data management assistance of Erika Edwards, 
MPH, and Michael Winter, MPH, at the Data Coordinating Center, Boston 
University School of Public Health, Boston, MA, USA. Support from this 
study came from the US National Institute of Alcohol Abuse and Alcohol-
ism (R25 AA13822). Preliminary results were presented at the annual 
national meetings of the Society of General Internal Medicine (SGIM), April 
26–29, 2006 in Los Angeles, CA, USA, the Research Society on Alcoholism, 
June 24–28, 2006 in Baltimore, MD, USA, and the Association for Medical 
Education and Research in Substance Abuse (AMERSA), November 2–4, 
2006 in Washington, DC, USA.
References
1. United States Preventive Services Task Force and Screening
and behavioral counseling interventions in primary care to
reduce alcohol misuse. Recommendation Statement   [http:/
/www.ahrq.gov/clinic/3rduspstf/alcohol/alcomisrs.htm]
2. United States Preventive Services Task Force: Guide to Clinical Preven-
tive Services 2nd edition. Washington, DC: Office of Disease Preven-
tion and Health Promotion; 1996. 
3. Anderson P, Gual A, Colom J: Alcohol and Primary Health Care:
Clinical Guidelines on Identification and Brief Interventions.
Barcelona, Spain, Department of Health of the Government of Cata-
lonia; 2005. 
4. Saitz R: Unhealthy alcohol use.  N Engl J Med 2005, 352:596-607.
5. Fleming MF, Barry KL, Manwell LB, Johnson K, London R: Brief phy-
sician advice for problem alcohol drinkers: a randomized
controlled trial in community-based primary care practices.
JAMA 1997, 277:1039-45.
6. Kristenson H, Ohlin H, Hulten-Nosslin MB, Trell E, Hood B: Identi-
fication and intervention of heavy drinking in middle-aged
men: results and follow-up of 24–60 months of long-term
study with randomized controls.  Alcohol Clin Exp Res 1983,
7:203-9.
7. Ockene JK, Adams A, Hurley TG, Wheeler EV, Hebert JR: Brief phy-
sician- and nurse practitioner-delivered counseling for high-
risk drinkers: does it work?  Arch Intern Med 1999, 159:2198-205.
8. Allen JP, Maisto SA, Connors GJ: Self-report screening tests for
alcohol problems in primary care.  Arch Intern Med 1995,
155:1726-30.
9. McGlynn EA, Asch SM, Adams J, Keesey J, Hicks J, DeCristofaro A,
Kerr EA: The quality of health care delivered to adults in the
United States.  N Engl J Med 2003, 348:2635-45.
10. The National Center on Addiction and Substance Abuse at Columbia
University: Missed Opportunity: National Survey of Primary Care Physi-
cians and Patients on Substance Abuse. Conducted by the Survey Research
Laboratory, University of Illinois at Chicago New York, NY: Josiah Macy,
Jr. Foundation; 2000. 
11. Buchsbaum DG, Buchanan RG, Poses RM, Schnoll SH, Lawton MJ:
Physician detection of drinking problems in patients attend-
ing a general medicine practice.  J Gen Intern Med 1992, 7:517-21.
12. Coulehan JL, Zettler-Segal M, Block M, McClelland M, Schulberg HC:
Recognition of alcoholism and substance abuse in primary
care patients.  Arch Intern Med 1987, 147:349-52.
13. Rydon P, Redman S, Sanson-Fisher RW, Reid AL: Detection of alco-
hol-related problems in general practice.  J Stud Alcohol 1992,
53:197-202.
14. Saitz R, Mulvey KP, Plough A, Samet JH: Physician unawareness of
serious substance abuse.  Am J Drug Alcohol Abuse 1997, 23:343-54.
15. Rush B, Ellis K, Crowe T, Powell L: How general practitioners
view alcohol use. Clearing up the confusion.  Can Fam Physician
1994, 40:1570-1579.
16. Makoul G, Dhurandhar A, Goel MS, Scholtens D, Rubin AS: Com-
munication about behavioral health risks: a study of video-
taped encounters in 2 internal medicine practices.  J Gen Intern
Med 2006, 21:698-703.
17. McCormick KA, Cochran NE, Back AL, Merrill JO, Williams EC, Bra-
dley KA: How primary care providers talk to patients about
alcohol: a qualitative study.  J Gen Intern Med 2006, 21:966-72.Page 7 of 9
(page number not for citation purposes)
BMC Medical Education 2008, 8:11 http://www.biomedcentral.com/1472-6920/8/1118. Adams A, Ockene JK, Wheller EV, Hurley TG: Alcohol counseling:
physicians will do it.  J Gen Intern Med 1998, 13:692-98.
19. Ockene JK, Wheeler EV, Adams A, Hurley TG, Hebert J: Provider
training for patient-centered alcohol counseling in a primary
care setting.  Arch Intern Med 1997, 157:2334-41.
20. Saitz R, Sullivan LM, Samet JH: Training community-based clini-
cians in screening and brief intervention for substance abuse
problems: Translating evidence into practice.  Subst Abus 2000,
21:21-31.
21. D'Onofrio G, Nadel ES, Degutis LC, Sullivan LM, Casper K, Bernstein
E, Samet JH: Improving emergency medicine residents'
approach to patients with alcohol problems: a controlled
educational trial.  Ann Emerg Med 2002, 40:50-62.
22. Kaner EF, Lock CA, McAvoy BR, Heather N, Gilvarry E: A RCT of
three training and support strategies to encourage imple-
mentation of screening and brief alcohol intervention by
general practitioners.  British Journal of General Practice 1999,
49:699-703.
23. Karam-Hage M, Nerenberg L, Brower KJ: Modifying residents'
professional attitudes about substance abuse treatment and
training.  Am J Addict 2001, 10:40-47.
24. Rose AJ, Stein MR, Arnsten JH, Saitz R: Teaching internal medi-
cine resident physicians about alcoholics anonymous:a pilot
study of an educational intervention.  Subst Abus 2006, 27:5-11.
25. Friedmann PD, Rose J, Hayaki J, Ramsey S, Charuvastra A, Dube C,
Herman D, Stein MD: Training primary care clinicians in main-
tenance care for moderated alcohol use.  J Gen Intern Med 2006,
21:1269-75.
26. Levin FR, Owen P, Stinchfield R, Rabinowitz E, Pace N: Use of stand-
ardized patients to evaluate the physicians in residence pro-
gram: a substance abuse training approach.  J Addict Dis 1999,
18:39-50.
27. Humair JP, Cornuz J: A new curriculum using active learning
methods and standardized patients to train residents in
smoking cessation.  J Gen Intern Med 2003, 18:1023-27.
28. Ury WA, Rahn M, Tolentino V, Pignotti MG, Yoon J, McKegney P, Sul-
masy DP: Can a pain management and palliative care curricu-
lum improve the opioid prescribing practices of medical
residents?  J Gen Intern Med 2002, 17:625-31.
29. Amodeo M, Litchfield L: Integrating Substance Abuse Content
into Social Work Courses: Effects of Intensive Faculty Train-
ing.  Subst Abus 1999, 20:5-16.
30. Fleming M, Barry K, Davis A, Kropp S, Kahn R, Rivo M: Medical edu-
cation about substance abuse: changes in curriculum and fac-
ulty between 1976 and 1992.  Acad Med 1994, 69:362-69.
31. Lewis DC, Niven RG, Czechowicz D, Trumble JG: A review of
medical education in alcohol and other drug abuse.  JAMA
1987, 257:2945-48.
32. Alford DP, Clark TW, Samet JH: Promoting substance abuse
education among generalists: the Chief Resident Immersion
Training (CRIT) program.  Journal of General Internal Medicine
2004, 19(Suppl):93.
33. Gual A, Anderson P, Sequra L, Colom J: Alcohol and Primary
Health Care: Training Programme on Identification and
Brief Interventions.  Barcelona, Spain, Department of Health of the
Government of Catalonia; 2005. 
34. Isaacson JH, Fleming M, Kraus M, Kahn R, Mundt M: A national sur-
vey of training in substance use disorders in residency pro-
grams.  J Stud Alcohol 2000, 61:912-15.
35. Spencer JA, Jordan RK: Learner centred approaches in medical
education.  BMJ 1999, 318:1280-1283.
36. Brown BS: Reducing impediments to technology transfer in
drug abuse programming.  NIDA Res Monogr 1995, 155:169-85.
37. Curran VR, Fleet L: A review of evaluation outcomes of web-
based continuing medical education.  Med Educ 2005,
39:561-67.
38. Cook DA, Dupras DM, Thompson WG: An online core curricu-
lum in primary care medicine for internal medicine resi-
dents.  Med Educ 2003, 37:1043.
39. Wellbery C, Gooch R: A Web-based multimedia medical
humanities curriculum.  Fam Med 2005, 37:165-67.
40. Peterson MW, Galvin JR, Dayton C, D'Alessandro MP: Realizing the
promise: delivering pulmonary continuing medical educa-
tion over the Internet.  Chest 1999, 115:1429-36.
41. Godin P, Hubbs R, Woods B, Tsai M, Nag D, Rindfleish T, Dev P,
Melmon KL: New paradigms for medical decision support and
education: the Stanford Health Information Network for
Education.  Top Health Inf Manage 1999, 20:1-14.
42. Bennett NL, Casebeer LL, Kristofco RE, Strasser SM: Physicians'
Internet information-seeking behaviors.  J Contin Educ Health
Prof 2004, 24:31-38.
43. Sargeant J, Curran V, Jarvis-Selinger S, Ferrier S, Allen M, Kirby F, Ho
K: Interactive on-line continuing medical education: physi-
cians' perceptions and experiences.  J Contin Educ Health Prof
2004, 24:227-36.
44. Fordis M, King JE, Ballantyne CM, Jones PH, Schneider KH, Spann SJ,
Greenberg SB, Greisinger AJ: Comparison of the instructional
efficacy of Internet-based CME with live interactive CME
workshops: a randomized controlled trial.  JAMA 2005,
294:1043-51.
45. Proude EM, Conigrave KM, Haber PS: Effectiveness of skills-based
training using the Drink-less package to increase family prac-
titioner confidence in intervening for alcohol use disorders.
BMC Med Educ 2006, 6:8.
46. Casebeer L, Kristofco RE, Strasser S, Reilly M, Krishnamoorthy P,
Rabin A, Zheng S, Karp S, Myers L: Standardizing evaluation of
on-line continuing medical education: physician knowledge,
attitudes, and reflection on practice.  J Contin Educ Health Prof
2004, 24:68-75.
47. Short LM, Surprenant ZJ, Harris JM Jr: A community-based trial
of an online intimate partner violence CME program.  Am J
Prev Med 2006, 30:181-85.
48. Harris JM Jr, Kutob RM, Surprenant ZJ, Maiuro RD, Delate TA: Can
Internet-based education improve physician confidence in
dealing with domestic violence?  Fam Med 2002, 34:287-92.
49. Wong G, Greenhalgh T, Russell J, Boynton P, Toon P: Putting your
course on the Web: lessons from a case study and systematic
literature review.  Med Educ 2003, 37:1020-1023.
50. National Institute on Alcohol Abuse and Alcoholism: U.S. Department
of Health and Human Services. Helping Patients Who Drink Too Much: A
Clinician's Guide. Updated 2005 Edition. NIH Publication No. 07-3769
Rockville, MD; 2007. 
51. Alcohol Screening and Brief Intervention Curriculum   [http:/
/www.mdalcoholtraining.org]
52. National Institute on Alcohol Abuse and Alcoholism: Helping Patients
with Alcohol Problems. A Health Practitioner's Guide Bethesda, MD:
National Institutes of Health; 2003. 
53. SAS/STAT Software, Version 8.2 of the SAS System for
Windows.  SAS Institute Inc. Cary, NC; 1999. 
54. Stimmel B, Cohen D, Colliver J, Swartz M: An Assessment of
House Staff's Knowledge of Alcohol and Substance Abuse
Utilizing Standardized Patients.  Subst Abus 2000, 21:1-7.
55. Slotnick HB: How doctors learn: education and learning across
the medical-school-to-practice trajectory.  Acad Med 2001,
76:1013-26.
56. Rogers EM: Diffusion of Innovations. New York, NY 5th edition. 2003.
57. Fleming M, Murray M: A Medical Education Model for the Prevention and
Treatment of Alcohol Use Disorders National Institute of Alcohol Abuse
and Alcoholism; 1998. 
58. Sirica C, Lewis DC: Training about alcohol and substance
abuse for all primary care physicians.  A conference sponsored by
the Josiah Macy, Jr. Foundation, Phoenix, Arizona, Josiah Macy, Jr. Founda-
tion, New York, NY 1994.
59. Murray M, Fleming M: Prevention and treatment of alcohol-
related problems: an international medical education
model.  Acad Med 1996, 71:1204-10.
60. Harris JM, Salasche SJ, Harris RB: Can Internet-based continuing
medical education improve physicians' skin cancer knowl-
edge and skills?  J Gen Intern Med 2001, 16:50-56.
61. Allison JJ, Kiefe CI, Wall T, Casebeer L, Ray MN, Spettell CM, Hook
EW III, Oh MK, Person SD, Weissman NW: Multicomponent
Internet continuing medical education to promote chlamy-
dia screening.  Am J Prev Med 2005, 28:285-90.
62. Stewart M, Marshall JN, Ostbye T, Feightner JW, Brown JB, Harris S,
Galajda J: Effectiveness of case-based on-line learning of evi-
dence-based practice guidelines.  Fam Med 2005, 37:131-38.
63. ProjectCork   [http://www.projectcork.org/]
64. Alcohol Research and Education   [http://webapps.health.ufl.edu/
aec/jsp/02CourseList.jsp]. Division of Addiction Medicine, University
of Florida
65. Garnick DW, Lee MT, Chalk M, Gastfriend D, Horgan CM, McCorry
F, McLellan AT, Merrick EL: Establishing the feasibility of per-Page 8 of 9
(page number not for citation purposes)
BMC Medical Education 2008, 8:11 http://www.biomedcentral.com/1472-6920/8/11Publish with BioMed Central   and  every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
formance measures for alcohol and other drugs.  J Subst Abuse
Treat 2002, 23:375-85.
66. Garnick DW, Horgan CM, Chalk M: Performance measures for
alcohol and other drug services.  Alcohol Res Health 2006,
29:19-26.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1472-6920/8/11/prepubPage 9 of 9
(page number not for citation purposes)
